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In the Claims 

1 1 . (Original) A method of adaptively controlling sensitivity, on a pixel -by-pixel basis, of 

2 a digital imager, comprising: 

3 (a) determining a number of pixels of image data having illumination intensity levels 

4 within a first defmed range of illumination intensity levels; 

5 (b) determining an illumination intensity level mapping function based upon the 

6 determined number of pixels within the first defined range of illummation intensity levels; 

7 (c) determining a transfer control function based on the determined illumination intensity 

8 level mapping fimction; and 

9 (d) imposing the determined transfer control function upon a pixel of the digital imager, 

1 2. (Original) The method as claimed in claim 1 , further comprisuig: 

2 (e) determining a number of pixels having illumination intensity levels within a second 

3 defined range of illumination intensity levels; and 

4 (f) determining an integration time based upon the determined number of pixels having 

5 illumination intensity levels within a second defined range of i Uumination intensity levels ; 

6 said determination of the transfer control fimction being determined based on the 

7 determined illumination intensity level mapping function and the determined integration time. 

1 3. (Original) The method as claimed in claim 1, wherein (a) - (d) are repeated until a 

2 desired dynamic range is realized. 

1 4. (Original) The method as claimed in claim 1, wherein the first defined range of 

2 illumination intensity levels is a range of illumination intensity levels uicluding an illumination 

3 intensity level representing pixel saturation. 

1 5. (Original) The method as claimed in claim 2, wherein the second defmed range of 

2 illumination intensity levels is a range of illumination mtensity levels including an illumination 

3 intensity level representing a minimum illumination intensity level. 
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1 6. (Original) The method as claimed in claim 2, wherein the first defined range of 

2 illumination intensity levels is a range of illumination intensity levels including an illumination 

3 intensity level representing pixel saturation and the second defined range of illumination 

4 intensity levels is a range of illumination intensity levels including an illumination intensity level 

5 representing a minimum illumination intemity level adjusted for a pixel offset value. 

1 7. (Original) The method as claimed in claim 1, wherein said determination of a number 

2 of pixels of image data having illumination intensity levels within a first defined range of 

3 illumination intensity levels determines a number of pixels of image data having illumination 

4 intensity levels within a first defmed range of illumination mtensity levels from a frame of pixels 

5 of image data created by the digital imager. 

1 8. (Original) The method as claimed in claim 1, wherein said determmation of a number 

2 of pixels of image data having illumination intensity levels within a first defined range of 

3 illumination intensity levels determines a number of pixels of image data having illumination 

4 intensity levels within a first defined range of illumination intensity levels fi'om a partial frame of 

5 pixels of image data created by the digital imager. 

1 9. (Original) The method as claimed in claim 1, wherein said determination of a number 

2 of pixels of image data having illumination intensity levels within a first defmed range of 

3 illumination intensity levels determines a number of pixels of image data having illumination 

4 intensity levels within a first defined range of illumination intensity levels fi-om a defined area 

5 witllin a fi-ame of pixels of image data created by the digital imager. 

1 10. (Original) The method as claimed in claim 1, wherein said determination of a number 

2 of pixels of image data having illumination intensity levels within a fii'st defined range of 

3 illumination intensity levels determines a number of pixels of image data having illumination 

4 intensity levels within a first defmed range of illumination intensity levels fi-om a user-defined 

5 area within a frame of pixels of image data created by the digital imager. 
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1 11, (Original) The method as claimed in claim 1, wherein the determined illumination 

2 intensity level mapping function is a calculated illumination intensity level mapping function, the 

3 calculation being based upon the determined number of pixels within the first defined range of 

4 illumination intensity levels. 

1 12. (Original) The method as claimed in claim 1, wherein the determined illumination 



2 intensity level mapping fianction is a selected illumination intensity level mappmg fiinction 

3 selected from a plurality of pre-specified illumination intensity level mapping functions, the 

4 selection being based upon the determined number of pixels within the first defined range of 

5 illumination intensity levels. 

1 13. (Original) The method as claimed in claim 1, wherein the determined transfer control 

2 function is a calculated transfer control fiinction, the calculation being based upon the 

3 determined illumination intensity level mapping function. 

1 14. (Original) The method as claimed in claim 1, wherein the determined transfer control 

2 function is a selected transfer conti-ol function fi-om a plui'ality of pre-specificd transfer control 

3 functions, the selection being based upon the determined illumination intensity level mapping 

4 function. 

1 15. (Original) The method as claimed in claim 2, wherein the determined transfer control 

2 function is a calculated transfer control function, the calculation being based upon the 

3 determined illumination intensity level mapping function and determined integration time. 

1 16. (Original) The method as claimed in claim 2, wherein the determined transfer control 

2 fiinction is a selected transfer control function jfrom a plurality of pre-specified transfer control 

3 functions, the selection being based upon the determined illumination intensity level mapping 

4 function and determined integration time. 



1 17. (Currently Amended) A method of adaptivelv controlling sensitivity, on a pixel-by- 

2 pixel basis, of a digital imager, comprismg: 
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3 (a^ determining a number of pixels of image data having illumination intensity levels 

4 witliin a first defined range of illumination intensity levels: 

5 rb) determining an illumination intensity level mapping function based upon the 

6 determined number of pixels within the first defined range of illumination intensity levels: 

7 (c) detei-mining a transfer control fijnction based on the determined illumination intensity 

8 level mapping fi^nction: and 

9 (d'j imposing the determined transfer control function upon a pixel of the digital imager: 

10 The method as claimed in claim 1 , wherein 

1 1 said determination of a number of pixels of image data having illumination intensity 

12 levels within a fu-st defined range of illumination intensity levels determines a number of pixels 

13 of image data having illumination intensity levels within a first defined range of illumination 

14 intensity levels during a period of time that tlie digital imager is creating a second frame of 

15 pixels; 

16 said determination of an illumination intensity level mapping function determines an 

17 illumination intensity level mapping fimction based upon the determined number of pixels of 

18 image data having illumination intensity levels within a first defined range of illumination 

19 intensity levels during the period of time that the digital imager is creating the second frame of 

20 pixels; and 

21 said imposition of the determined transfer control function imposes the determined 

22 transfer control function upon a pkel of the digital unager during a third frame of pixels of 

23 image data being created by the digital imager. 

1 18. (Currentiy Amended) A method of adaptively controlling sensitivity, on a pixel-bv- 

2 pixel basis, of a digital imager, comprising: 

3 fa) determining a number of pixels of hnaee data having illumination intensity levels 

4 within a fu'st defined range of illumination intensity levels: 

5 (h) determining an illumination intensity level mapping fimction based upon the 

6 determined number of pixels within the first defined range of illumination intensity levels: 

7 (c) determining a transfer control function based on tlie determined illumination intensity 

8 level mapping function: and 
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9 (d) imposing the determined transfer control function upon a pixel of the dig ital imager: 

10 Th e method as claim e d in claim 1, wherein 

11 said determination of a number of pixels of image data having illumination intensity 

12 levels within a first defined range of illumination intensity levels determines a number of pixels 

13 of image data having illumination intensity levels witliin a first defined range of illumination 

14 intensity levels during a period of time that the digital imager is creating a first fi'ame of pixels; 

15 said determination of an illumination intensity level mappmg function determines an 

16 illumination intensity level mapping function based upon the determined number of pixels of 

17 image data having intensity levels within a first defined range of intensity levels during the 

1 8 period of time that the digital imager is creating tiie first frame of pixels; and 

19 said imposition of the determined transfer control function imposes the determined 

20 transfer control function upon a pixel of the digital imager during a second fi-ame of pixels of 

2 1 image data being created by the digital imager. 

1 19. (Original) The method as claimed in claim 2, wherein the illumination intensity level 

2 mapping function is determined independently of the determination of the integration time. 

1 20. (Original) The method as claimed in claun 2, wherein the determinations of the 

2 illumination intensity level mapping function and integration time are dependent thereupon. 

1 21, (Original) The method as claimed in claim 2, wherein the illumination intensity level 

2 mapping function is determined prior to the determination of the integration time. 

1 22. (Original) The method as claimed in claim 2, wherem the illumination intensity level 

2 mapping function is determined after the detennination of the integration time. 

1 23, (Original) The method as claimed in claim 2, wherein determinations of the 

2 illumination intensity level mapping function and the integration time are determined 

3 substantially simultaneously. 
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1 24. (Original) The method as claimed in claim 12, wherein tlie number of illumination 

2 intensity level mapping functions to select from is eight. 

1 25. (Original) The method as claimed in claim 1, further comprising: 

2 (d) determining, for each of a plurality of defined ranges of illumination intensity levels, 

3 a number of pixels within the defined range of illumination intensity levels when the determined 

4 number of pixels witliin the first defined range of illumination intensity levels is above a first 

5 threshold; and 

6 (e) determining, for each defined range of illumination intensity levels, an illumination 

7 intensity level mapping function based upon the determined number of pixels witliin the defined 

8 ranges of illumination intensity levels. 

1 26. (Original) A method of adaptively controlling sensitivity, on a pixei-by-pixel basis, of 

2 a digital imager, comprising; 

3 (a) determining a plurality of numbers of pixels, each determined number of pixels being 

4 a number of pixels within an associated defined range of illumination intensity levels; 

5 (b) determining a plurality of illumination intensity level mapping functions, each 

6 determined illumination intensity level mapping function corresponding to one defined range of 

7 illumination intensity levels, each illumination intensity level mappmg fiinction being 

8 determined based upon the determined number of pixels within an associated defmed range of 

9 illmnination intensity levels; 

10 (c) determining a transfer control function based on the plurality of determined 

1 1 illumination intensity level mapping functions; and 

1 2 (d) imposing the deteimined transfer control function upon a pixel of the digital imager. 

1 27. (Origmal) The method as claimed in claim 26, further comprising: 

2 (e) determining a number of pixels having illumination mtensity levels within a specified 

3 range of illumination intensity levels; and 

4 (f) determining an integration time based upon the determined number of pixels having 

5 illumination intensity levels within a specified range of illumination intensity levels; 
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6 said dstemiination of the trgngfer control function being determined based on the 

7 plurality of determined illumination intensity level mapping functions and the detennined 

8 integration time. 

1 28. (Original) The method as claimed in claim 26, wherein (a) - (d) are repeated until a 

2 desired dynamic range is realized. 

1 29. (Original) The method as claimed in claim 27, wherein the specified range of 

2 illumination intensity levels is a range of illumination intensity levels including an illumination 

3 intensity level representing a minimum illumination intensity level. 

1 30. (Original) The method as claimed in claim 27, wherein the specified range of 

2 illumination intensity levels is a range of illumination intensity levels including an illumination 

3 intensity level representing a minimum illumination intensity level adjusted for a pixel offset 

4 value. 



1 31. (Original) The method as clauned in claim 26, wherein said determination of a 

2 plurality of numbers of pixels determines each number of pixels corresponding to one defined 

3 range of illumination intensity levels from a frame of pixels of image data created by the digital 

4 imager. 



1 32. (Original) The method as claimed in claim 26, wherein said determination of a 

2 plurality of numbers of pixels determines each number of pixels corresponding to one defined 

3 range of illumination intensity levels from a partial firame of pixels of image data created by the 

4 digital imager. 

1 33. (Original) The method as claimed in claim 26, wherein said determination of a 

2 plurality of numbers of pixels determines each number of pixels corresponding to one defined 

3 range of illumination intensity levels from a defined area within a frame of pixels of image data 

4 created by the digital imager. 
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1 34. (Original) The method as claimed in claim 26, wherein said determination of a 

2 plm-ality of numbers of pixels determines each number of pixels corresponding to one defined 

3 range of illumination intensity levels from a user-defined area within a frame of pixels of image 

4 data created by the digital imager. 

1 35. (Currently Amended) A method of adaptively contiolling sensitivity, on a pixel-by- 

2 pixel basis, of a digital imager, comprising: 

3 (a) determining a plurality of numbers of pixels, each determined number of pixels being 

4 a number of pixels within an associated defined range of illumination intensity levels; 

5 (b) determining a plurality of illumination intensity level mapping fianctions. each 

6 determined illummation intensity level mapping function corresponding to one defined range of 

7 illumination intensity levels, each illumination intensity level mapping fiinction being 

8 determined based upon the determined number of pixels within an associated defined range of 

9 illumination intensity levels: 

10 (c) determining a transfer control function based on the plurality of determined 

11 illumination intensity level mapping flinctions; and 

12 (d) imposing the determined transfer control fiinction upon a pixel of the digital imager; 

13 The method as claimed in claim 26, wherein 

14 said determination of a plurality of numbers of pixels determines each number of pixels 

15 corresponding to one defined range of illumination intensity levels during a period of time that 

16 the digital imager is creating a second fi-ame of pixels; 

17 said determination of a plurality of illumination intensity level mapping function 

18 determining each illumination intensity level mapping function corresponding to one of the 

19 defined ranges of illumination intensity levels during the period of time that the digital imager is 

20 creating the second fi-ame of pixels; and 

21 said imposition of the determined transfer control fiinction imposes the determined 

22 transfer control function upon a pixel of the digital imager during a third frame of pixels of 

23 image data created by the digital imager. 

1 36. (Currentiy Amended) A method of adaptively controlling sensitivity, on a pixel-by- 

2 pixel basis, of a digital imager, comprising: 
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3 (a) deteimimne a plurality of numbers of pixels, each determined number of pixels being 

4 a number of pixels within an associated defined range of illimiination intensity levels; 

5 (h) determining a plurality of illumination intensity level mapping functions, each 

6 determined illumination intensity level mapping function coiTesponding to one defined range of 

7 illumination intensity levels, each illumination intensity level mapping function being 

8 determined based upon the determined number of pixels within an associated defined range of 

9 illumination intensity levels: 

10 fc) determining a transfer control function based on the plurality of determmed 

11 illumination intensity level mapping functions: and 

12 (d) imposing the determined transfer control function upon a pixel o f the digital imager: 

13 The m e thod as cloimod in claim 26, whoroin 

14 said determination of a plurality of numbers of pixels determines each number of pixels 

15 corresponding to one defined range of illumination intensity levels during a period of time that 

1 6 the digital imager is creating a first frame of pixels; 

17 said determination of a plurality of illumination intensity level mapping function 

18 determining each illumination intensity level mapping function corresponding to one of the 

19 defined ranges of illumination intensity levels during the period of time that the digital imager is 

20 creating the first fiame of pixels; and 

21 said imposition of the determined transfer control function imposes the determmed 

22 transfer control function upon a pixel of the digital imager during a second firame of pixels of 

23 image data created by the digital imager. 

1 37. (Previously Presented) A method of adaptively controlUng sensitivity, on a pixel-by- 

2 pixel basis, of a digital imager, comprising: 

3 (a) determining a number of saturated pixels; 

4 (b) selecting a first illumination intensity level mapping function when the determined 

5 number of saturated pixels is above a first threshold; 

6 (c) determining a number of pixels having illumination intensity levels withm a defined 

7 range of values; 

8 (d) selecting a second illumination intensity level mapping function when the determined 

9 number of pixels is below a second tlireshold; 
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10 (e) determining a transfer control function based on the selected illumination intensity 

1 1 level mapping function; and 

12 (f) imposing the determined transfer control ftinction upon a pixel of the digital imager. 

1 38. (Previously Presented) The method as claimed in claun 37, wherein the fii'st 

2 illumination intensity level mapping function represents a greater compression of the resolution 

3 of the high illumination intensity levels of the scene than the second illumination intensity level 

4 mapping function. 

1 39. (Previously Presented) The method as claimed in claim 37, wherein said 

2 determination of the number of pixels having illumination intensity levels witliin a defined range 

3 of values detennines the number of pixels when the determined number of saturated pixels is 

4 below a first thi'eshold. 



1 40. (Previously Presented) The method as claimed in claim 37, iurther comprising: 

2 (g) determining a number of pixels having illumination intensity levels within a specified 

3 range of illumination intensity levels; and 

4 (h) determining an integration time based upon the determmed number of pixels having 

5 ilhunination intensity levels within a specified range of illumination intensity levels; 

6 said determination of the transfer control fiinction being determined based on the selected 

7 illumination intensity level mappuig function and the determined integration tune. 

1 41 . (Previously Presented) A method of adaptively controlling sensitivity, on a pixel-by- 

2 pixel basis, of a digital imager, comprising: 

3 (a) determinmg a number of pixels of image data having illumination intensity levels 

4 within a first defined range of illumination intensity levels, the fii'st defined range of illumination 

5 intensity levels including an illumination intensity level corresponding to a pixel saturation 

6 value; 

7 (b) determining an illumination intensity level mapping function based upon the 

8 determined number of pixels within the first defined range of illumination uitensity levels; 
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9 (c) determining a mimbei' of pixels having illumination intensity levels within a second 

10 defined range of illumination intensity levels, the second defined range of illumination intensity 

11 levels including an illumination intensity level corresponding to a minimum illumination 

12 intensity level; 

13 (d) determining an integration time based upon the determined number of pixels having 

14 illumination intensity levels within the second defined range of illumination mtensity levels; 

15 (e) determining a transfer control function based on the determined illumination intensity 

16 level mapping function and the determined integration time; and 

17 (f) imposing the determined transfer conti'ol function upon a pixel of the digital imager. 

1 42. (Previously Presented) The method as claimed in claim 41, wherein the transfer 

2 control function comprises a plurality of discrete transfer control functions. 

1 43. (Previously Presented) The method as claimed in claim 41, wherein the transfer 

2 control function comprises eight discrete transfer control functions. 

1 44. (Previously Presented) The method as claimed in claim 43, wherein the determined 

2 illummation intensity level mapping function comprises a plurality of discrete illumination 

3 intensity level mapping functions. 

1 45. (Previously Presented) The method as claimed in claim 43, wherein the detennined 

2 illumination intensity level mapping function comprises eight discrete illumination intensity 

3 level mappmg functions. 

1 46. (Withdrawn) The metliod as clauned in claim 44, wherein each discrete transfer 

2 control fijnction is determmed based on one of the plurality of distinct illumination intensity 

3 level mapping functions. 

1 47. (Previously Presented) The method as claimed in claim 45, wherein each discrete 

2 transfer control function is determined based on one of the eight distinct illumination intensity 

3 level mapping functions. 
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1 48. (Previously Presented) The method as claimed in claim 44, wherein each discrete 

2 illumination intensity level mapping function is a linear illumination intensity level mapping 

3 function. 

1 49. (Previously Presented) The method as claimed in claim 45, wherein each discrete 

2 illumination intensity level mapping function is a linear illumination intensity level mapping 

3 function. 

1 50. (Previously Presented) The method as claimed in claim 48, wherein the plurality of 



2 discrete linear illumination intensity level mapping functions form a composite piece-wise linear 

3 illummation intensity level mapping function, the composite piece-wise linear compression 

4 being the determined illumination intensity level mapping fiinction, the determined illumination 

5 intensity level mapping function being a nearly logarithmic illumination intensity level mapping 

6 function. 

1 51. (Previously Presented) The method as claimed in claim 49, wherein the eight discrete 

2 linear illumination intensity level mappmg functions form a composite piece-wise linear 

3 illumination intensity level mapping fiinction, the composite piece-wise linear compression 

4 being the determined illumination intensity level mapping function, the determined illumination 

5 intensity level mapping fiinction being a nearly logarithmic illumination intensity level mapping 

6 function. 



1 52. (Previously Presented) A method of adaptively controlling sensitivity, on a pixel-by- 

2 pixel basis, of a digital unager, comprising: 

3 (a) selecting a first illummation intensity level mapping function; 

4 (b) determining a first transfer control function based on the selected first compression; 

5 (c) imposing the determined first transfer control function upon a pixel of the digital 

6 imager; 

7 (d) determining a histogram of illummation intensity levels of pixels of image data being 

8 generated by the digital imager having the determined first transfer control function imposed 

9 . thereon; 
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10 (e) determining an illumination intensity level maximum, the illumination intensity level 

1 1 maximum representing a greatest illumination intensity level for a pixel in a sample forming the 

12 histogi-am; 

13 (f) determining a second illumination intensity level mapping function, based on the 

14 determined intensity level maximum, the second illumination intensity level mapping function 

15 preventing the generation of any saturated pixels and providing a dynamic range of image data 

16 enabling each level in the histogram to be realized by the digital imager; 

17 (g) determining a second transfer control function based on the determined second 

1 8 illumination intensity level mapping function; and 

19 (h) imposing the determined second transfer control function upon a pixel of the digital 

20 imager. 

1 53. (Previously Presented) The method as claimed in claun 52, wherein the first 

2 illumination intensity level mapping function represents a greater compression of the resolution 

3 of the high illumination intensity levels of the scene than the second illumination intensity level 

4 mapping function. 

1 Claims 54-58 (Cancelled) 

1 59. (Original) A system for adaptively controlling sensitivity, on a pixel-by-pixel basis, 

2 of a digital imager, comprising: 

3 an illumination intensity level mapping controller, operatively connected to the digital 

4 imager, to determine a number of pixels of image data having illumination intensity levels within 

5 a first defined range of illumination intensity levels and to determine an illumination intensity 

6 level mapping function based upon the determined number of pixels within the first defined 

7 range of illumination intensity levels; and 

8 a transfer control function generation circuit, operatively connected to the digital imager 

9 and said illumination intensity level mapping controller, to determine a transfer control function 

10 based on the determined illumination intensity level mapping function and to impose the 

1 1 determined transfer control flmction upon a pixel of the digital imager. 
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1 60. (Original) The system as claimed in claim 59, further comprising: 

2 an exposure controller, operatively connected to the digital imager and said transfer 

3 control function generation circuit, to determine a number of pixels having illumination intensity 

4 levels within a second defined range of illumination intensity levels and to determine an 

5 integration time based upon the determined number of pixels having illumination intensity levels 

6 within a second defined range of illumination intensity levels; 

7 said transfer control function generation circuit determining said transfer control function 

8 based on the determined illumination intensity level mapping function and the determined 

9 integration time. 

1 61. (Original) The system as claimed in claim 59, wherein the first defined range of 

2 illumination intensity levels is a range of illumination intensity levels including an illumination 

3 intensity level representing pixel saturation. 

1 62. (Original) The system as claimed in claim 60, wherein the second defined range of 

2 illumination intensity levels is a range of illumination intensity levels including an illumination 

3 intensity level representing a minimum illumination intensity level. 

1 63. (Original) The system as claimed in claim 60, wherein the first defined range of 



2 illumination intensity levels is a range of illumination intensity levels including an illumination 

3 intensity level representing pixel saturation and the second defined range of illumination 

4 intensity levels is a range of illumination intensity levels including an illumination intensity level 

5 representing a minimum illumination intensity level adjusted for a pixel offset value. 

1 64. (Original) The system as claimed in claim 59, wherein said illumination intensity 

2 level mapping controller determines a number of pixels of image data havmg illumination 

3 intensity levels within a first defined range of illumination intensity levels fi-om a firame of pixels 

4 of image data created by the digital imager. 
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1 65, (Original) The system as claimed in claim 59, wherein said illumination intensity 

2 level mapping controller determines a number of pixels of image data having illumination 

3 intensity levels within a first defined range of illumination intensity levels from a partial frame of 

4 pixels of image data created by the digital imager. 

1 66. (Original) The system as claimed in claim 59, wherein said illumination intensity 

2 level mapping controller determines a number of pixels of image data having illummation 

3 intensity levels within a first defined range of illumination intensity levels from a defined area 

4 within a frame of pixels of image data created by the digital imager. 

1 67. (Original) The system as claimed in claim 59, wherein said illumination intensity 

2 level mapping controller determines a number of pixels of image data having illumination 

3 intensity levels within a first defined range of illumination intensity levels from a user-defined 

4 area within a frame of pixels of image data created by the digital imager. 

1 68. (Original) The system as claimed in claim 59, wherein the determined illumination 

2 intensity level mapping function is a calculated illumination intensity level mapping fimction, the 

3 calculation being based upon the determined number of pixels within the first defmed range of 

4 illumination intensity levels. 

1 69. (Original) The system as claimed in claim 59, wherein the determined illumination 

2 intensity level mapping fiinction is a selected illumination intensity level mapping function 

3 selected from a plurality of pre-specified illumination intensity level mapping functions, the 

4 selection being based upon the determined number of pixels within the first defined range of 

5 illumination intensity levels. 

1 70. (Original) The system as claimed in claim 59, wherein the determined transfer control 

2 function is a calculated transfer control llmction, the calculation being based upon the 

3 determined illumination intensity level mapping function. 
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1 71 . (Original) The system as claimed in claim 59, wherein the determined transfer control 

2 flinction is a selected transfer conti-ol fimction from a plurality of pre-specified transfer control 

3 functions, the selection being based upon the determined illumination intensity level mapping 

4 function. 

1 72. (Original) The system as claimed in claim 60, wherein the determined transfer control 

2 function is a calculated transfer control function, the calculation being based upon the 

3 determined illumination intensity level mapping function and determmed integration time. 

1 73. (Original) The system as claimed in claim 60, wherein the determined transfer control 

2 function is a selected transfer control function from a plurality of pre-specified transfer control 

3 functions, the selection being based upon the determined illumination intensity level mapping 

4 function and determined integration time. 

1 74. (Cun-ently Amended) A system for adaptivelv controlling sensitivity, on a pixel-by- 

2 pixel basis, of a digital imager, comprising: 

3 an illumination intensity level mapping controller, operatively comiected to the digital 

4 imager, to determine a number of pixels of image data having illumination intensity levels within 

5 a first defined ranee of illumination intensity levels and to determine an illumination intensity 

6 level mapping function based upon the determined number of pixels within the first defined 

7 range of illumination intensity levels: and 

8 a transfer control function generation circuit, operatively comiected to the digital imager 



9 and said illumination intensity level mapping controller, to determine a transfer control function 

10 based on the determined illumination intensity level mapping fimction and to impose the 

n determined transfer control function upon a pixel of the digital imager: The system as claimed in 

12 claim 59. wherein 

13 said illumination intensity level mapping controller determines a number of pixels of 

14 image data having illumination intensity levels within a first defined range of illumination 

15 intensity levels during a period of time that the digital imager is creating a second frame of 

16 pixels; 
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] 7 said illumination intensity levei mapping conti'oller determines the illmnination intensity 

18 level mapping function based upon the determined number of pixels of image data having 

19 illumination intensity levels within a first defined range of illumination intensity levels during 

20 the period of time that the digital imager is creating the second frame of pixels; and 

21 said transfer control function generation circuit imposes the determined transfer control 

22 function upon a pixel of the digital imager during a third fi:ame of pixels of image data being 

23 created by the digital imager. 

1 75. (Currently Amended) A system for adaptivelv conti-oUing sensitivitv. on a pixel-by- 

2 pixel basis, of a digital imager, comprising: 

3 an illumination intensity level mapping controller, operativelv conn ected to the digital 

4 imager, to determine a number of pixels of image data having illumination intens ity levels within 

5 a first defined ranee of illumination intensity levels and to determine an illum ination intensity 

6 level mapping function based upon the determined number of pixels within tlie first defmed 

7 range of illumination intensity levels; and 

8 a transfer control function generation circuit, operativelv connected to the diaital imager 

9 and said illumination intensity level mapping controller, to determine a transf er control function 

10 based on the determined illumination intensity level mapping fu nction and to impose the 

11 determined transfer control function upon a pixel of the digital imager: The system as claimed in 

12 claim 59. wherein 

13 said illumination intensity level mapping controller determines a number of pixels of 

14 image data having illumination intensity levels within a first defined range of illumination 

15 intensity levels duiing a period of time that the digital imager is creating a first fi-ame of pixels; 

16 said illumination intensity level mapping controller determmes the illumination intensity 

17 level mapping function based upon the determined number of pixels of image data having 

18 intensity levels withm a first defined range of intensity levels durmg the period of time that the 

1 9 digital imager is creating the first frame of pixels; and 

20 said transfer control function generation circuit imposes the determined transfer control 

21 function upon a pixel of the digital imager during a second frame of pixels of image data being 

22 created by the digital imager. 
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1 76. (Original) The system as claimed in claim 60, wherein the illumination intensity level 

2 mapping function is determined independently of the determination of the integration time. 

1 77. (Original) The system as claimed in claim 60, wherein the determinations of tire 

2 illumination intensity level mapping function and integration time are dependent thereupon. 

1 78. (Original) The system as claimed in claim 60, wherein the illumination intensity level 

2 mapping function is determined prior to the determination of the integration time. 

1 79, (Original) The system as claimed in claim 60, wherein the illumination intensity level 

2 mapping function is determined after the determination of the integration tune. 

1 80. (Original) The system as claimed in claim 60, wherein determinations of the 

2 illumination intensity level mapping fimction and the integi'ation tune are determined 

3 substantially simultaneously. 

1 81. (Original) The system as claimed in claim 59, wherein said illumination intensity 

2 level mapping controller determines, for each of a plurality of defined ranges of illumination 

3 intensity levels, a number of pixels within the defined range of illumination intensity levels when 

4 the determined number of pixels within the first defined range of illumination intensity levels is 

5 above a first threshold; 

6 said illumination intensity level mapping controller determines, for each defined range of 

7 illumination mtensity levels, an illumination intensity level mapping fimction based upon the 

8 determined number of pixels within the defined ranges of illummation intensity levels. 

1 82. (Original) A system for adaptively controlling sensitivity, on a pixel-by-pixel basis, 

2 of a digital imager, comprising: 

3 an illumination intensity level mapping controller, operatively connected to the digital 

4 imager, to determine a plurality of number of pixels, each determined number of pixels being a 

5 number of pixels within an associated defined range of illumination intensity levels and to 

6 determine a plurality of illumination intensity level mapping fiinctions, each determined 
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7 illumination intensity level mapping function coiTesponding to one defined range of illumination 

8 intensity levels, each illumination intensity level mapping function being determined based upon 

9 the determined number of pixels within an associated defined range of illumination intensity 
10 levels; and 



1 1 a transfer control function generation circuit, operatively connected to the digital imager 

12 and said illumination intensity level mapping controller, to determine a transfer control function 

13 based on the plurality of determined illumination mtensity level mapping functions and to 

14 impose the determined transfer control function upon a pixel of the digital imager. 

1 83. (Original) The system as claimed in claim 82, farther comprising: 

2 an exposure controller, operatively comiected to the digital imager and said transfer 

3 control function generation circuit, to determine a number of pixels having illumination intensity 

4 levels within a specified range of illumination intensity levels and to determine an integration 

5 time based upon the determined number of pixels having illumination intensity levels witliin a 

6 specified range of illumination intensity levels; 

7 said transfer control function generation circuit determining said transfer control function 

8 based on the plurality of determined illumination intensity level mapping functions and the 

9 determined integration time. 

1 84, (Original) The system as claimed in claim 83, wherein the specified range of 

2 illumination intensity levels is a range of illumination intensity levels including an illumination 

3 intensity level representing a minimum illumination intensity level. 



1 85. (Original) The system as claimed in claim 83, wherein the specified range of 

2 illumination intensity levels is a range of illumination intensity levels including an illumination 

3 intensity level representing a minimum illumination intensity level adjusted for a pixel offset 

4 value. 

1 86. (Original) The system as claimed in claim 82, wherein said illumination intensity 

2 level mapping controller determines each number of pixels coiTesponding to one defined range 
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3 of illumination intensity levels fi"om a frame of pixels of image data created by the digital 

4 imager. 

1 87. (Original) The system as claimed in claim 82, whereui said illumination intensity 

2 level mapping controller determines each number of pixels coiTespondmg to one defined range 

3 of illumination intensity levels from a partial frame of pixels of image data created by the digital 

4 imager. 

1 88. (Original) The system as claimed in claim 82, wherein said illumination intensity 

2 level mapping controller determines each number of pixels corresponding to one defined range 

3 of illummation intensity levels from a defined area within a frame of pixels of unage data created 

4 by the digital imager. 

1 89. (Original) The system as claimed in claim 82, wherein said illimiination intensity 

2 level mapping controller determines each number of pixels corresponding to one defined range 

3 of illumination intensity levels from a user-defined area within a frame of pixels of image data 

4 created by the digital imager. 

1 90. (Currently Amended) A system for adaptively controlling sensitivity, on a pixel-by- 

2 pixel basis, of a digital imager, comprisuig: 

3 an illumination intensity level mapping controller, operatively connected to the digital 

4 imager, to determine a plurality of number oi" pixels, each determined number of pixels being a 

5 number of pixels within an associated defined range of illumination intensity levels and to 

6 determine a plurality of illumination hitensity level mapping functions, each determmed 

7 illumination intensity level mapping function corresponding to one defined range of illumination 

8 intensity levels, each illumination intensity level mapping function being determined based upon 

9 the determined number of pixels within an associated defined range of illumination intensity 

10 levels: and 

11 a transfer control function generation circuit, operatively connected to the digital imager 

12 and said illumination intensity level mapping controller, to determine a transfer control function 

13 based on the plurality of determined illumination intensity level mapping functions and to 
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14 impose the determined transfer control function upon a nixel of the d i gital imager: The avstcm as 

15 claimed in claim 82, wherein 

16 said illumination intensity level mapping controller determines each number of pixels 

17 corresponding to one defined range of illumination intensity levels duiing a period of time that 

1 8 the digital imager is creating a second Jframe of pixels; 

19 said illumination intensity level mapping controller deteimines each illumination 



20 intensity level mapping function corresponding to one of the defined ranges of illumination 

21 intensity levels during the period of time that the digital imager is creating the second frame of 

22 pixels; and 

23 said transfer control function generation circuit imposes the determined transfer control 

24 flmction upon a pixel of the digital imager during a thii'd frame of pixels of image data created by 

25 the digital imager. 

1 91. (Currently Amended) A svstem for adaptivelv controlling sensitivitv. on a nixel-bv- 

2 pixel basis, of a digital imager, comprising: 

3 an illumination intensity level mapping controller, operativelv coim ected to the digital 

4 imager, to determine a plurality of number of pixels, each determined number of pixels being a 

5 number of pixels within an associated defined ranee of illuminat ion intensity levels and to 

6 determine a plurality of illumination intensity level mapping fu nctions, each determined 

7 illumination intensity level mapping fiinction con-esponding to one de fined range of illumination 

8 intensity levels, each illumination intensity level mapping function be ing determined based upon 

9 the determined number of pixels within an associated defined range of illu mination intensity 



10 levels: and 

11 a transfer control function generation circuit, operativelv connected to the digital imager 

12 and said illumination intensity level mapping controller, to determine a transfer control fimction 

13 based on the plui'alitv of determined illumination intensity level mapping functions and to 

14 impose the deteimined transfer control fiinction upon a pixel of the d i gital imager: The syatom as 

15 claimed in claim 82, wherein 

16 said illumination intensity level mapping controller determines each number of pixels 

17 correspondmg to one defined range of illumination intensity levels during a period of time that 

1 8 the digital imager is creating a first frame of pixels; 
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19 said illumination intensity level mapping controller determines each illumination 

20 intensity level mapping function corresponding to one of the defined ranges of illumination 

21 intensity levels during the period of time that the digital imager is creating the first frame of 

22 pixels; and 

23 said transfer control function generation circuit imposes the determined transfer control 

24 function upon a pixel of the digital imager during a second frame of pixels of image data created 

25 by the digital imager. 

1 92, (Previously Presented) A system for adaptively controlling sensitivity, on a pixel-by- 

2 pixel basis, of a digital imager, comprising: 

3 an illumination intensity level mapping controller, operatively connected to the digital 

4 imager, to determme a number of saturated pixels and to select a first illumination intensity level 

5 mapping function when the determined number of saturated pixels is above a first threshold; 

6 said illumination intensity level mapping controller determining an number of pixels 

7 having illumination intensity levels within a defined range of values and selecting a second 

8 illumination intensity level mapping function when the determined number of pixels is below a 

9 second threshold; and 

10 a transfer control fimction generation circuit, operatively comiected to the digital imager 

1 1 and said illumination intensity level mapping controller, to determine a transfer contiol function 

12 based on the selected illumination mtensity level mapping fimction and to impose the determined 

1 3 transfer control function upon a pixel of the digital imager. 

1 93. (Previously Presented) The system as claimed in claim 92, wherein the first 

2 illumination intensity level mapping function represents a greater compression of the resolution 

3 of the high illumination intensity levels of the scene than the second illumination intensity level 

4 mappmg function. 

1 94. (Previously Presented) The system as claimed in claim 92, wherein said illumination 

2 intensity level mapping controller determines the number of pixels when the determined number 

3 of saturated pixels is below a first threshold. 
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1 95. (Previously Presented) The system as claimed in claim 92, flirther comprising: 

2 an exposure controller, operatively connected to the digital imager and said transfer 

3 control function generation circuit, to determine a number of pixels having illumination intensity 

4 levels within a specified range of illumination intensity levels and to determine an integiation 

5 time based upon the determined number of pixels having illumination intensity levels within a 

6 specified range of illumination intensity levels; 

7 said transfer control function generation circuit deteraiining the transfer control flinction 

8 based on the selected illumination intensity level mapping function and the determined 

9 integiation time, 

1 96. (Original) A system for adaptively controlling sensitivity, on a pixel-by-pixel basis, 

2 of a digital imager, comprising: 

3 an illumination intensity level mapping controller, operatively comiected to the digital 

4 imager, to determine a number of pixels of image data having illumination intensity levels within 

5 a first defined range of illumination intensity levels, the first defined range of illumination 

6 intensity levels including an illumination intensity level corresponding to a pixel saturation 

7 value, and to determine an illumination intensity level mapping function based upon the 

8 determined number of pixels within the first defined range of illumination intensity levels; 

9 an exposure controller, operatively connected to the digital imager, to determine a 

10 number of pixels having illumination intensity levels within a second defined range of 

1 1 illumination intensity levels, the second defined range of illumination intensity levels including 

12 an illumination intensity level corresponding to a minimum illumination intensity level, and to 

13 determine an integration time based upon the determined number of pixels having illumination 

14 intensity levels witlun the second defined range of illumination intensity levels; and 

15 a transfer control fiinction generation circuit, operatively comiected to the digital imager, 

16 said exposure controller and said illumination intensity level mapping controller, to deteraime a 

17 transfer control function based on the determined illumination intensity level mapping function 

1 8 and the determined integration time and to impose the determined transfer control function upon 

1 9 a pixel of the digital imager. 
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1 97. (Original) The system as claimed in claim 96, wherein the ti-ansfer control ftinction 

2 comprises a plurality of discrete transfer conti-ol functions. 

1 98. (Original) The system as claimed in claim 96, wherein the transfer control function 

2 comprises eight discrete transfer control ftmctions. 

1 99. (Original) The system as claimed in claim 97, wherein the determined illumination 

2 intensity level mapping function comprises a plurality of discrete illumination intensity level 

3 mapping functions. 

1 100. (Original) The system as claimed in claim 98, wherein the determined illumination 

2 intensity level mapping function comprises eight discrete illumination intensity level mapping 

3 functions. 

1 101. (Original) The system as claimed in claim 99, wherein each discrete transfer control 

2 function is determined based on one of the plurality of distinct illumination intensity level 

3 mapping functions. 

1 102, (Original) The system as claimed in claim 100, wherein each discrete transfer 

2 control function is determined based on one of the eight distinct illumination intensity level 

3 mapping functions. 

1 103. (Original) The system as claimed in claim 99, wherein each discrete illumination 

2 intensity level mapping fimction is a linear illumination intensity level mapping function. 

1 104. (Original) The system as clauned in claim 100, wherein each discrete illumination 

2 intensity level mapping function is a lineai' illumination intensity level mapping function. 

1 105. (Original) The system as claimed in claim 103, wherein the plurality of discrete 

2 linear illumination intensity level mapping functions form a composite piece-wise linear 

3 illumination intensity level mapping function, the composite piece-wise linear compression 
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4 being the determined illumination intensity level mapping function, the determined illumination 

5 intensity level mapping function being a nearly logaritlimic illumination intensity level mapping 

6 function. 

1 106. (Original) The system as claimed in claim 104, wherein the eight discrete lineai- 



2 illumination intensity level mapping functions form a composite piece-wise linear illumination 

3 intensity level mapping function, the composite piece-wise linear compression being the 

4 determined illumination intensity level mapping fimction, the determined illumination intensity 

5 level mapping function being a nearly logarithmic illumination intensity level mapping function. 

1 107. (Original) A system for adaptively controlling sensitivity, on a pixel-by-pixel basis, 

2 of a digital imager, comprising: 

3 an illumination intensity level mapping controller, operatively coimected to the digital 

4 imager, to select a first illumination intensity level mapping function; and 

5 a transfer control function generation circuit, operatively connected to the digital imager 

6 and said illumination intensity level mapping controller, to determine a first transfer control 

7 function based on the selected first compression and to impose the determined first transfer 

8 control function upon a pixel of the digital imager; 

9 said illumination intensity level mapping controller determining a histogram of 

10 illumination intensity levels of pixels of image data being generated by the digital imager having 

1 1 the determined first transfer control function hnposed thereon; 

12 said illumination intensity level mapping controller determining an illumination intensity 

13 level maximum, the illumination intensity level maximum representing a greatest illumination 

14 intensity level for a pixel in a sample foraiing the histogram; 

15 said illumination intensity level mapping controller determining a second illumination 

16 intensity level mapping function, based on the determined intensity level maximum, the second 

17 illumination intensity level mapping function preventing the generation of any saturated pixels 

18 and providing a dynamic range of image data enabling each level in the histogram to be realized 

19 by the digital imager; 

20 said transfer control function generation circuit determining a second transfer control 

21 fimction based on the determined second illumination intensity level mapping fimction; 
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22 said transfer control function generation circuit imposing the second determined transfer 

23 control function upon a pixel of the digital imager. 

1 108. (Original) The system as claimed in claim 107, wherein the first illumination 

2 intensity level mappmg function represents a greater compression of the resolution of the high 

3 illumination intensity levels of the scene than the second illumination intensity level mapping 

4 function. 

1 Claims 109-113 (Cancelled) 
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